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Siderophores are specific ferric iron chelators synthesized by virtually all
microorganisms in response to iron deficiency. We have previously shown that they
promote infection by the phytopathogenic enterobacteria Dickeya dadantii and
Erwinia amylovora. Siderophores also have the ability to activate plant immunity. We
have used complete Arabidopsis transcriptome microarrays to investigate the global
transcriptional modifications in roots and leaves of Arabidopsis (Arabidopsis
thaliana) plants after leaf treatment with the siderophore deferrioxamine (DFO).
Physiological relevance of these transcriptional modifications was validated
experimentally. Immunity and heavy-metal homeostasis were the major processes
affected by DFO. These two physiological responses could be activated by a synthetic
iron chelator ethylenediamine-di(o-hydroxyphenylacetic) acid, indicating that
siderophores eliciting activities rely on their strong iron-chelating capacity. DFO was
able to protect Arabidopsis against the pathogenic bacterium Pseudomonas syringae
pv tomato DC3000. Siderophore treatment caused local modifications of iron
distribution in leaf cells visible by ferrocyanide and diaminobenzidine-H2O2 staining.
Metal quantifications showed that DFO causes a transient iron and zinc uptake at
the root level, which is presumably mediated by the metal transporter iron regulated
transporter1 (IRT1). Defense gene expression and callose deposition in response to
DFO were compromised in an irt1 mutant. Consistently, plant susceptibility to D.
dadantii was increased in the irt1 mutant. Our work shows that iron scavenging is a
unique mechanism of immunity activation in plants. It highlights the strong
relationship between heavy-metal homeostasis and immunity.
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